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Childhood obesity has a strong social gradient. This scoping review aims to synthesize
the evidence on the impact on inequalities of non‐targeted interventions to reduce
the prevalence of childhood and adolescent obesity in high‐income countries. We
updated a review by Hillier‐Brown, searching up to 31 December 2017 on MEDLINE,
Embase, The Cochrane Library, CINAHL, and PsycINFO, with no limitations on study
design. Fifty‐eight studies describing 51 interventions were included: 31 randomized
clinical trials and 27 non‐randomized trials, with sample sizes from 67 to 2,700,880
subjects. The majority were implemented in the school setting at a community level;
the others were in health services or general population setting and targeting individ-
uals or the system. Twenty‐nine interventions proved to be effective overall; seven
others had an effect only in a subgroup, while 15 proved not to be effective. All types
of included interventions can increase inequalities. Moreover, some interventions had
opposite effects based on the socioeconomic characteristics. Any kind of intervention
can reduce equity. Consequences are difficult to predict based on intervention con-
struct. Complex interventions acting on multiple targets, settings, and risk factors
are more effective and have a lower risk of increasing inequalities.
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2 VENTURELLI ET AL.1 | INTRODUCTION
1.1 | Inequalities in prevalence of childhood obesity
Childhood obesity is a highly prevalent condition, with an increasing
trend worldwide. It is estimated that the number of children around
the world under the age of 5 who are affected by overweight or obe-
sity increased from 32 million in 1990 to 42 million in 2013.1 The phe-
nomenon is seen primarily in industrialized countries, with prevalence
in 2013 of 23.8% in males and of 22.6% in females.1-3 Moreover,
childhood obesity has a strong social gradient, with a higher preva-
lence among children from families with low socioeconomic status
(SES).3 For instance, in 2014, the prevalence of obesity in Italy was
2.9% among adolescents and 9.3% in childhood, ranging from 14% in
children in more deprived families to 6% in children of parents with
high education level and no perceived economic difficulty.4-61.2 | Risk factors for childhood obesity: Inequalities
in exposure
The varying prevalence of obesity according to socioeconomic level is
influenced by two main risk factors: insufficient physical activity and
unhealthy diet.7,8 Additional factors include not eating breakfast,9
infant feeding with formula,10,11 and one or both parents being
affected by overweight.6,12
Given its epidemiological importance and impact on health, child-
hood and adolescent obesity is one of the main topics in prevention.13
Effects on health can be mitigated with interventions on diet and exer-
cise14,15 or, indirectly, by promoting breastfeeding.101.3 | Evidence of effectiveness of prevention
interventions and possible impact on inequalities
To reduce burden of disease, structured population‐based strategies
are needed that aim at prevention, alongside screening and treatment
of those who are already affected by overweight or obesity.7,13,14
A 2011 Cochrane systematic review summarized the evidence on
the effectiveness of complex interventions directed towards children
between the ages of 6 and 12.15 Among the most promising strategies
were activities in the school setting (health promotion integrated into
school curricula, increased number of exercise sessions in and outside
of school, and training of teachers), environmental interventions, and
promoting healthy diet and physical activity. The review underlined
the need for quality evidence that takes into account the possible dif-
ferences in impact of the interventions based on the socioeconomic
characteristics of the recipients to reduce inequalities.15,161.4 | Strategies and policies to tackle inequalities in
childhood obesity
In the “Health 2020” strategy, the World Health Organization
highlighted the urgency of reducing health inequalities and applied thisapproach to obesity prevention, publishing “Obesity and inequities” in
2014. This policy guidance aims to support policy‐makers in improving
interventions and policies to promote equity in overweight and obe-
sity.17 Equity in health care can be operationally defined as a fair dis-
tribution of resources among the population, providing equal services
access, use, and quality to individuals with equal needs.18
The issue of how to reduce inequalities in childhood obesity has
been the focus of at least five systematic reviews.16,19-22 While two
systematic reviews reported weak evidence of a negative impact on
equity of interventions primarily targeting individuals' skills,21,22 a third
reported this kind of intervention as potentially effective in reducing
inequalities.16 On the contrary, all the systematic reviews reported
inconclusive results regarding community‐based interventions.16,19-22
Different ways of classifying interventions, (ie, based on the setting,
target, or mechanism of action), may explain the differences in results.
All the classification criteria showed some limitations, particularly
when applied to complex interventions in which several actions were
put in place, often acting on different targets, in different settings,
and with different underlying mechanisms to induce changes in
behaviours.
Thanks to the debate in the scientific community and to the results
of these reviews, most agencies15,17,23,24 recommend analyzing the
impact of health promotion and public health interventions through-
out the socioeconomic strata of the population, acknowledging that
these interventions may have differential effectiveness and thus may
generate further inequity. Therefore, it is possible that such analyses
have been more systematically carried out in recent years. Further-
more, the previous reviews tried to classify complex interventions as
a whole and did not try to classify the single actions included in each
intervention.16,19-22In this systematic review, we tried to update the
previous reviews and to overcome their limits while generalizing their
results.2 | OBJECTIVE
The objective of the study is to provide a synthesis of the evidence on
the impact on inequalities of interventions aiming to reduce the prev-
alence of childhood and adolescent obesity. This systematic review is
part of the projects to support the implementation of the Italian 2014‐
2019 National Prevention Plan (NPP). Specifically, it was conducted
within the “Equity audit in Regional Prevention Plans” project.3 | METHODS
3.1 | Context: The “Equity audit in Regional
Prevention Plan” project funded in 2014 by the
National Centre for Disease Prevention and Control
(CCM)
The purpose of the CCM “Equity audit in Regional Prevention Plan”
project is to help frame the drafting of the Regional Prevention Plans
TABLE 1 Research question reported according to the PICO
framework
Research Question
Population Children and adolescents between the ages of 1 and 18.
Intervention Overweight and obesity prevention interventions or
interventions to reduce their prevalence in childhood
and adolescence and targeting the entire population
(universal).
Comparator No intervention or standard care.
Outcomes Outcomes related to anthropometric measurements (body
mass index [BMI], weight‐to‐height ratio, plicometry,
and body fat percentage) and behavioural outcomes
(intake of fruits and vegetables, calorie intake, sugary
beverage intake or intake of other unhealthy foods or
beverages, eating breakfast, breastfeeding, amount of
physical activity, time spent in front of the television,
and/or videogames). Both measured and self‐reported
outcomes were considered.
Study
design
Only studies that evaluated differences in intervention
effectiveness by socioeconomic status or those that
evaluated the interaction between socioeconomic
variables were included. All study designs were
included, given that public health interventions at the
individual and community level can be evaluated by
means of experimental studies while the impact of
interventions at the regional or national level are more
easily evaluated by means of observational studies or
by modelling studies. No limit was set on the duration
of an intervention or on the length of follow up.
For greater transferability to the European context, only
studies that evaluated interventions implemented in
high‐income countries, per the World Bank
classification,2 were included. Only articles in English or
in Italian were included.
VENTURELLI ET AL. 3(RPP) prevention projects with a focus on equity, in line with the NPP
objectives that are more sensitive to health inequalities.25 The equity
audit defines an audit of how an initiative functions, particularly in
terms its organization and implementation, so as to detect any mech-
anisms generating inequalities in the process and in the results that
can be monitored and corrected.26
3.2 | Protocol of the systematic review (PROSPERO)
The protocol of this systematic review has been registered on the
database PROSPERO with ID CRD42017080972.27
3.2.1 | Search strategy and inclusion criteria of
studies
The subject of the review is the effect on inequalities of public health
interventions on the prevalence of overweight and obesity or of the
risk factors associated with childhood and adolescent obesity. Taken
into consideration was each family's SES, classified according to
parental characteristics such as education level, income, employment
status, or ethnicity, according to deprivation indexes of the area of
residence or according to other composite indicators of SES. Only uni-
versal interventions were considered, ie, those targeting the entire
population and not any intervention that targeted deprived children
identified a priori.
The PICO(S) (Population, Intervention, Comparator, Outcomes,
Study design) framework was used to frame the search strategy
(Table 1).
3.2.2 | Search strategy, sources, and selection
process
A search of the literature identified a systematic review that evaluated
the impact on inequalities of interventions to reduces childhood and
adolescent obesity, updated to October 2012.16 The strategy reported
by the authors (Supporting Information), adapted to each database,
was used to search for articles published in the following databases:
MEDLINE (through PubMed, from October 2012), Embase, The
Cochrane Library, CINAHL, and PsycINFO. To update the search of
the previous systematic review, the search was limited to studies pub-
lished from 2012 to 2017 (ie, the last search was performed in January
2018).16 Moreover, the reference list of the systematic reviews
resulting from the search with objectives similar to those of the pres-
ent review was used to retrieve other primary studies that fulfilled the
eligibility criteria.
The selection by title and abstract of articles to include for full‐text
evaluation was carried out by two pairs of four reviewers, indepen-
dently (ie, each pair of reviewers independently assessed 50% of the
search results). When opinions were discordant, a fifth reviewer was
consulted. Moreover, after the screening of the first 200 titles and
abstracts, the four reviewers and the supervisor collectively discussed
all the choices to agree on how to apply inclusion and exclusion
criteria. The selection of full‐text articles was carried out by a singlereviewer, with a cross check by another reviewer on 20% of the full
texts selected. Inconsistent results were discussed by the reviewers
and the supervisor (P. G. R.). The selection process of the studies is
described in the PRISMA flowchart in Figure 1.3.2.3 | Data extraction of included studies
Data extraction from included full‐text articles was performed by a
single reviewer using a data extraction form developed by the working
group. The data extraction form included the first author's name, year
of publication, name of intervention, country, study design, character-
istics of population included, duration of the study, description of the
intervention, outcomes evaluated, and socioeconomic variables con-
sidered. The extracted data were used to categorize the intervention
according to the classifications reported below. Each classification
was done by the reviewer who extracted data and was then discussed
by that reviewer and the supervisor (P. G. R.). In the event that rele-
vant information was not clear, we would have contacted the study
authors; in the end, however, there was no need to.
FIGURE 1 PRISMA flowchart describing the
study selection process Notes: * studies
included in review by Hillier‐Brown et al.16 °
Studies retrieved from the reference lists of
four reviews found in the updated literature
search19-22 [Colour figure can be viewed at
wileyonlinelibrary.com]
4 VENTURELLI ET AL.3.2.4 | Classification of interventions and actions
The unit of analysis is the intervention. Studies that evaluated the
same intervention are described together.
The interventions included foresaw one or more actions. In the
case of interventions with multiple actions, it was not possible to iden-
tify the contribution of each single action to the final result in terms of
effectiveness and/or of impact on inequalities, except in one case.28
Actions included in the interventions were classified according to
different frameworks to be able to describe the characteristics in a
more standardized manner. Given the heterogeneity of the childhood
obesity prevention interventions, similar actions were grouped in
macro categories to facilitate synthesis of results.
Target/Setting
An initial classification was carried out to identify the target of each
action by using the targets proposed by the 2014‐2018 NPP and by
the authors of the systematic review currently being updated: individ-
ual, community, or system.13,16
Along with the target, the setting where each intervention was
implemented was identified per the current or planned settings in
the 2014‐2018 NPP: school, healthcare services, or general
population.13Those interventions that included actions aimed at more than one
target and/or setting were defined complex interventions.
Mechanism of action
The framework proposed by Backholer et al29 was used to describe
and group the actions included in each intervention. This framework
considers the degree of individual agency necessary to achieve the
action's result. Those interventions where the mechanism of action
is independent of the individual's will/action are defined as structural;
examples include the elimination of added sugars in meals served at
school or the elimination of snack cakes from school vending
machines.
Interventions defined as agentic require individual agency to
achieve the desired result. Examples of agentic interventions include
all educational projects on healthy lifestyle and information cam-
paigns. This mechanism can be influenced by the individual's charac-
teristics and is therefore considered at greater risk of introducing
health inequalities.30,31
There is a third category of actions defined as agento‐structural;
these actions have intermediate characteristics, with a mechanism of
action based on environmental modifications that facilitate implemen-
tation of healthy behaviours by individuals, who nevertheless retain
agency. Some examples are reducing the price of fruits and vegetables
VENTURELLI ET AL. 5by eliminating the tax on them or selling fruit in school vending
machines.
Classification of intervention implementation levels
Each intervention was evaluated in terms of whether it was imple-
mented in an experimental context (pilot), ie, with the elective partic-
ipation of centres in the intervention or whether it was scaled up in
the context of public health, with the “mandatory” participation of
the centres involved.
3.2.5 | Evaluation of overall effectiveness and impact
on inequalities
Each intervention was evaluated for overall effectiveness in
preventing childhood obesity and for impact on inequalities. Given
that there is no standard cutoff in the literature to evaluate the effec-
tiveness of a childhood and/or adolescent obesity prevention inter-
vention and given the broad heterogeneity of the study designs and
interventions included in this review, evaluating the overall effective-
ness of the interventions and their impact on inequalities as reported
by the authors of each study was considered opportune. Exceptions
were those cases in which there were appreciable inconsistencies
between conclusions and presented results.
Each intervention, therefore, was given a score on overall effec-
tiveness (+ effective, 0 not effective). Effective was defined as there
being a reduction in anthropometric measurements and/or improve-
ment in behavioural factors (eg, increased intake of fruits/vegetables,
increase in physical activity, reduction in screen time, reduced intake
of fats or carbonated/sugary beverages, and reduction in the percent-
age of children who skip breakfast). Not effective was defined as
when not even one of the preceding outcomes occurred.
The impact of an intervention on inequalities, instead, was classi-
fied as “↓” or positive if the intervention reduced inequalities (ie,
proved to be more effective in the more disadvantaged socioeconomic
groups than in the more advantaged), “0” or neutral if the intervention
did not modify inequalities (ie, was equally effective in all socioeco-
nomic groups), or “↑” or negative if the intervention increased inequal-
ities (ie, it was more effective in the more advantaged socioeconomic
groups than in the more disadvantaged groups).
3.2.6 | Data synthesis and presentation of results
The results of this review are reported by means of a narrative synthe-
sis. Given the broad heterogeneity of the interventions, the actions in
the studies were categorized in 25 types of actions to facilitate syn-
thesis; the setting, target, and mechanism of action are described for
each action. Tables 2–4 report the macro categories defined, describe
each action included in each category, report the interventions that
include that action, and summarize the overall effectiveness and
impact on inequalities of each intervention. To provide an overview
of interventions with multiple actions, Figure 2 reports their respec-
tive characteristics and included actions. Instead, interventions with
only one action are listed in the Supporting Information.4 | RESULTS
4.1 | Selection of studies
Updating the previous search by Hillier‐Brown,16 9,990 unique
records were retrieved, including four systematic reviews on the
topic.19-22 Thus, 10,013 titles and abstracts (ie, the 9,990 unique
records plus the 23 papers from Hillier‐Brown review) were
screened.16 Moreover, a cross‐check of the reference lists of the four
systematic reviews was done to find other eligible studies.19-22 Over-
all, 58 studies were included, which reported results of 51 different
interventions, one of which was evaluated in its pilot phase as well
as in its implementation phase at the national level. Figure 1 shows
the PRISMA flowchart of the study selection process, while character-
istics of the included studies are reported in the Supporting Informa-
tion (flowchart, Figure 1).
4.2 | Characteristics of included studies
4.2.1 | Study design, sample, and country
Of the 58 studies included, 29 were randomized controlled trials, 9
were non‐randomized trials, 3 were cohort studies, 16 were cross‐
sectional studies, and 1 was based on models. Thirty‐eight studies
evaluated pilot interventions, while the remaining 20 evaluated inter-
ventions that were scaled up, with a resulting variability in sample
sizes (from 67 to 2,700,880 subjects). Five interventions targeted chil-
dren affected by overweight or obesity, after school‐based or
paediatrician/medical record screening,32-37 while the rest included
children and adolescents at any weight. Most of the interventions
evaluated were implemented in North America, followed by EU coun-
tries, Australia, and Asia. Twenty‐four studies evaluated the impact
only on anthropometric outcomes, 25 only on behavioural outcomes,
and the remaining 9 on both. To define the socioeconomic level of
families, 38 studies used only one parameter: 6 used area deprivation
indexes, 9 used education level, 7 used ethnicity, 14 used income, 1
used type of parental employment, and 1 used the level of health lit-
eracy. Of the remaining 20 studies, 7 used a composite indicator of
SES defined at individual level (SES) and 13 used a combination of var-
ious socioeconomic variables. Additional characteristics of the
included studies are reported in the Supporting Information.
4.2.2 | Intervention setting and target
The studies evaluated community interventions more frequently, with
a mechanism based on behavioural changes and implemented in the
school setting.
System interventions are more equally distributed among the dif-
ferent mechanisms of action. In this case as well, the main setting
was school, but interventions at the population level and in the
healthcare setting were also common.
Interventions at the individual level all had a mechanism of action
that foresaw behavioural changes.
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VENTURELLI ET AL. 134.3 | Classification of interventions and actions
Overall, 19 interventions were classified as complex and foresaw a
number of actions that could have different targets, mechanisms of
action, and, more rarely, different settings.32,33,36-56
The other 32 interventions were classified as not complex and
included one or more actions with the same target and set-
ting.28,34,35,57-88
Tables 2–4 report the 25 macro categories of action included in
the interventions evaluated; for each intervention, the overall impact
and the effect on inequalities are also reported. A summary graph of
the actions included in each intervention with more than one action
is reported in Figure 2.
4.4 | Overall effectiveness of the interventions
Of the 51 interventions described in the 58 studies included, 29
proved to be effective overall, reducing body mass index
(BMI),34,36,37,51,52,54,55,57,64,74,77,85 waist circumference,47,48,51 or
body‐fat percentage (through plicometry)60,64 and/or improving
behavioural factors like intake of fruits and vegeta-
bles,28,38,56,58,59,61,76,83,84 physical activity,47-49,62,73,75,88 number of
hours of television/video,53,77 or other (eg, intake of fats, intake of
carbonated beverages, and eating a healthy breakfast).36,63,75,83 Seven
of the remaining studies had an effect only in a subgroup of the pop-
ulation,32,33,78-82,86,87 while 15 proved not to be effective.35,39-46,50,65-
72 Of the 15 showing no effect, 7 were “complex” interventions, and 8
had a single target and setting. Three interventions, two effective and
one ineffective overall, had positive results in some groups and harm-
ful impact in others (Figure 2).32,33,49,75
4.5 | Impact of interventions on inequalities
4.5.1 | Complex interventions
The 19 complex interventions evaluated are extremely heterogenous.
Some are multisetting, involving both school and afterschool settings,
others focus on schools alone but at various levels: national or regional
regulations, with actions implemented at the single schools, and in
some cases, at the individual level, directed at children identified as
affected by obesity or at risk of obesity.
Most of the interventions evaluated were neutral in terms of the
impact on inequalities.28,37-41,43,44,46,50,54-56 Exceptions were three
interventions evaluated in five studies, which showed an increase in
inequalities.32,33,47-49 In other words, a positive effect of the interven-
tion onBMI and on aerobic fitnesswas found only among those children
whose mothers had high levels of education, while no effect was found
in children of mothers with a low level of education.32,33,47,48 Further,
the effect of an intervention on lifestyle behaviours differed by race,
with desirable changes in physical activity seen mainly in Hispanic and
White children, while no changes were seen among African Americans
and slightly negative changes among Native Americans.49 Four inter-
ventions, instead, show an effect of reducing inequalities: Epipoi, in
14 VENTURELLI ET AL.versions 1 and 2,52 Be active eat well,51 iChoose,36 and High Five for
Kids.53
No included study evaluated structural interventions to increase
physical activity at the community or system level (ie,
expanding/improving the usability of playgrounds, traffic calming
zones, bicycle paths, and pedestrian routes for students) if not as part
of complex interventions.47,48,51,54
The setting of these interventions was primarily the school, but
they did foresee an interaction with local agencies to facilitate
afterschool physical activity. The impact on inequalities was positive
in one case,51 negative in another,47,48 and neutral in a third.54 How-
ever, it is not possible to ascribe these effects to any single component
of the entire intervention.4.5.2 | Interventions with a single target and setting
Of those interventions with a single target and setting, 13 involved
system actions,28,61,65,68,70,72-74,76,80,85,87 14 included actions carried
out at the community level,57-60,62-64,66,67,69,78,79,81,83,84,86,88 and 5
targeted the individual.34,35,71,75,77
System interventions
Nine system interventions were policies implemented in the school
setting, aiming in particular at modifying food distribution, for exam-
ple, vending machines, school canteens, increasing physical activity,
and including healthy lifestyle in school curricula. Of these, four
showed a negative impact on inequalities.73,74,76,80 In particular,
groups with higher socioeconomic position or from schools with
moderate or high SES showed greater desirable changes in dietary
behaviours after the implementation of nutritional policies compared
with the low socioeconomic position group,73,76,80 or these desirable
changes occurred only in the socioeconomically advantaged
neighbourhoods, while no effect was reported in the more deprived
ones.74 Instead, four others showed no difference in impact at the
socioeconomic level.61,65,68,70 In addition, policies implemented in the
United States to modify school canteen menus showed differing
impact: in two studies a substantial neutrality emerged regarding
inequalities measured at the area level,61,70 while a third study found
a reduction in inequalities measured at the individual level.85 Moreover,
another study with a similar intervention, whose effect was evaluated
in terms of calorie intake, showed a potential increase in inequalities.76
Further, four system interventions foresaw actions involving tax-
ing unhealthy food and beverages and untaxing healthy
foods28,72,82,87; two showed a reduction in inequalities.28,87 A nega-
tive effect was observed in only one study that evaluated untaxing
fruit and vegetables through reimbursement requiring active request
procedures, which was more frequently applied for by families with
high SES.82
Community interventions
The 14 interventions with a community target were all carried out in
the school setting.Most (ten interventions) involved including principles of healthy
diet and physical activity in the school curriculum. Six had no mean-
ingful impact on inequalities.57,60,62,64,66,67,88 Two interventions,
instead, show a greater effect in more disadvantaged subjects,84,86
1 of which included an increase in physical activity in the school cur-
riculum.86 The remaining two interventions showed a negative effect
on inequalities.78,79,81 The first showed no gain in terms of fruit and
vegetable consumption for African–American children compared
with a slight increase for Caucasian children.81 The latter interven-
tion, which included increased afterschool physical activity, had a
positive effect on BMI changes in children from families with high
SES only, with no or slightly negative impact on children with middle
and low SES.78,79 The increase in physical activity at the curricular
level was seen as a single intervention in another study, which
showed no substantial effect on inequalities.60
Those interventions that foresaw modifications in the school
environment to support healthy diet and physical activity showed
no effect on inequalities50,66,67,88 nor did the one that involved fam-
ily members, including promoting healthy lifestyle in school
curricula.57
The direct distribution of healthy food at school was evaluated in
many studies, whether as the principle intervention58,59,63,69,84 or as
part of an intervention made up of a number of actions.66,67 These
interventions did not have any impact on inequalities, with the excep-
tion of two interventions of free distribution of healthy food, the “5 a
day”84 project and the “Primary School Free Breakfast Initiative”63 in
the United Kingdom, which found a greater increase of healthy eating
behaviours in the more deprived.
Interventions targeting the individual
Five interventions foresaw a single action directed towards the indi-
vidual, two of which in the school setting,71,75 and three in healthcare
facilities.34,35,77
Tailored curricular interventions were evaluated in two stud-
ies,71,75 with contrasting results: one was neutral in terms of inequal-
ities,71 while the other showed reductions or increases in
inequalities, depending on the disadvantaged ethnic group examined:
the positive impact on physical activity was higher among White chil-
dren than among Hispanic and Black children.75 This was also
observed in an analogous complex intervention.49
One intervention that gave financial incentives to families to
reduce the number of hours watching television proved to be effec-
tive only in families with lower SES.77
Finally, those interventions of screening and individual counsel-
ling for families with children affected by overweight or obesity pro-
duced contrasting results.34,35 Considering those complex
interventions that included counselling as well, Broccoli32,33 and Kiel
Obesity Prevention Study (KOPS)34 showed a negative impact and
Taveras53 a tendentially positive impact, while the others had no
effect on inequalities.35,37,40,55 Both Taveras and Broccoli included
the distribution of information material; the former was limited to
only a few doctors' clinics,53 while Broccoli32,33 involved the entire
province with a population‐based approach. Noteworthy is that the
FIGURE 3 Geographic distribution of
interventions evaluated in the included
studies and impact on inequalities. Impact on
inequalities: 0 neutral; ↑ increase, ↓ reduction
[Colour figure can be viewed at
wileyonlinelibrary.com]
VENTURELLI ET AL. 15Taveras intervention53 was not effective on BMI total, while the
Broccoli intervention33 was, at 1 year, although the effect was not
maintained over time for either group.4.6 | Impact on inequalities and characteristics of
included studies
Evaluating the characteristics of the included studies in relation to the
impact on inequalities of the interventions they describe, no clear pat-
tern or association emerged, except for nationality. Almost all the
interventions that showed any ability to reduce inequalities were
implemented in the United States (Figure 3).5 | DISCUSSION
5.1 | Overview of impact on inequalities
We found 51 interventions for which the impact on inequalities
was assessed. This number may seem large, but it must be compared
with the vast literature on such a wide range of interventions15,89-93;
only a small proportion of the studies published data on effectiveness
analysis throughout the socioeconomic strata of the population.
From the review of the literature what emerges is that all types of
interventions evaluated in the included studies can have a negative
impact on inequalities, thereby widening the existing gap in the
prevalence of obesity and/or exposure to risk factors, to the
disbenefit of the more disadvantaged groups.33,34,73,74,76,79-82 Further,
some interventions proved to have opposite effects based on the
socioeconomic characteristics (especially education level) of the
parents of children who were the target of the intervention.32,33 This
means that not only all types of interventions can generate
health inequalities but even those interventions that proved to be
neutral or effective in the general population can in fact have negative
effects on a subgroup.34,47-49,73-76,78,79 Thus, inappropriateness is
de facto introduced, reducing the technical and allocative value at
the population level as well as any personal value of preventioninterventions for the individual. Results of overall efficacy should
always be evaluated together with the results of the impact on
inequalities.
This evidence suggests that the local impact of prevention pro-
grams needs to be evaluated, regardless of the type of intervention
adopted; indicators must be included to evaluate the impact by socio-
economic level or in population subgroups that may be more vulnera-
ble. This issue was pointed out by many previous reviews, highlighting
a lack of systematic reporting of efficacy of interventions throughout
the socioeconomic strata of the population and the need to include
this assessment in routine preventive practice.15,16,19-21 To this end,
population surveillance is invaluable, especially in the prevention of
behavioural risk factors. For example, the “Okkio alla Salute” surveil-
lance, which collects information on children aged 7‐9, and the Health
Behavior in School‐aged Children (HBSC) Italia study, which collects
information on adolescents aged 11‐13‐15, make it possible to stratify
information on body weight and lifestyle of children/adolescents by
education level of the mother or by composite socioeconomic indica-
tor, respectively.94,955.2 | Complex interventions and risk reduction
Complex interventions, ie, those that foresee the involvement of mul-
tiple targets (system, community, and individual) and multiple settings
(school, healthcare services, and general population), aside from being
indicated by preceding systematic reviews as more effective,15 also
seem to have a lower risk of introducing inequalities.36,51-53 Consis-
tent results were found in two previous systematic reviews, which
also reported the lack of studies on the equity impact of multilevel
interventions and the challenging assessment due to their complex
construct.16,215.3 | Mechanism of action
It was plausible to expect a lesser impact on inequalities of structural
interventions, ie, those that do not call into play the active
16 VENTURELLI ET AL.involvement of the individual; these interventions would thus likely be
less influenced by personal characteristics, including socioeconomic
characteristics.29 Instead, what emerged from the review of the litera-
ture was that structural,82,87 agentic, ie, those that work only through
the individual's participation,78,79,81 and agento‐structural74,76 inter-
ventions can all have negative effects on inequalities. In a previous
systematic review on policies, Olstad and colleagues depict a similar
scenario, identifying a negative impact on equity of both agentic and
structural interventions, with a smaller proportion among agento‐
structural interventions.22
5.4 | Comments about types of intervention
Although it is not possible to identify types of interventions that have
a lower risk of introducing inequity, some comments can be made
regarding some specific actions. Counselling interventions proved to
be at high risk of being ineffective or harmful to children of families
with a lower education level32-34; this risk appears to decrease if the
interventions are accompanied by contextual actions directed towards
the general population.36,52,53
Our review brought to light the fact that the vast majority of
actions were implemented in the school setting (Figure 2). Although
it is not surprising that interventions targeting children and adoles-
cents are mostly implemented in a school setting, that this choice
may exclude the most deprived and marginalized groups not attending
any school, especially among adolescents, must be taken into account.
Instead, interventions of taxing unhealthy foods or of reducing the
price of healthy foods showed positive effects on reducing inequal-
ities.28,87 Similar results were reported in previous systematic reviews,
suggesting a combination of taxes and subsides as a potential strategy
to improve healthy eating among the deprived strata of the popula-
tion.19,22 If, however, untaxing or reimbursement procedures are com-
plex, these types of intervention may favour access of families with
greater means, thereby producing a negative effect on inequalities.82
5.4.1 | Scale up and pilot interventions
Although no clear pattern emerged between the results of the inter-
ventions evaluated and the level of implementation, ie, whether still
in the experimental phase or already implemented on a large scale,
some conclusions can be drawn. Specifically, it can be seen that pilot
interventions implemented at the local level that do not appear to
generate inequalities can have a negative impact once implemented
at the regional or national level (scale up). For example, interventions
that foresee modifying the school environment to support healthy eat-
ing habits primarily through the modification of the school canteen
menu and/or control over vending machines at the community level
almost never show negative effects on inequalities,38,40,44,45,50,51,54-
56,66,67,88 unlike what is seen for similar interventions implemented
at the system level.73,74,80 Generally speaking, pilot interventions arise
and are implemented in contexts open to testing that are already sen-
sitive to the problem of obesity and of healthy lifestyle. Instead, the
subsequent extension of the same interventions to a macrolevel canbe perceived and implemented differently by various centres with dif-
fering competences and levels of motivation/collaboration. This may
lead to obtaining results that differ for the same type of intervention,
generally less favourable in contexts that are already disadvantaged,
with a resulting increase in inequalities.
5.4.2 | Universal interventions, type of healthcare
system, and implementation
The differences generated by the quality and level of implementation
in the various geographical areas are particularly notable when one
considers universal interventions like those in this review. This choice
was made in accordance with the principles of the Italian National
Health Service to achieve greater transferability of results to the Ital-
ian setting. In our country, the National Health Service proposes pre-
vention interventions directed towards the whole population that
include, when necessary, adaptations to support access of the more
disadvantaged subgroups to existing services (universal interventions
with tailored components). Making sure that universal interventions
reach the entire target population is thus opportune given that other-
wise, there is the risk of generating inequalities due to differing levels
of exposure to the intervention, which cannot be measured by an
internal evaluation of the intervention.
From this viewpoint, it is worth noting that almost all the interven-
tions showing an effect on reducing inequalities were carried out in
North America, and especially in the United States.36,53,77,83,85,87 This
may be due to the fact that universal interventions in non‐universal
healthcare systems can partially reduce existing inequalities in access,
especially in public health.
It is thus important to evaluate these interventions with a
population‐based approach so as to detect any inequalities in access
or adherence that will inevitably translate into not only an increase
in inequalities but also a reduction in the overall value of the interven-
tions themselves in terms of impact of public health and the cost‐
benefit ratio.
5.5 | Limitations
Given the heterogeneity of included studies, the effectiveness and
impact on inequalities of interventions were assessed according to
the results and conclusions reported by the studies' authors rather
than by extracting and analyzing raw data. Only in one case was there
an appreciable inconsistency between conclusions and results, leading
us to change the authors' conclusions from a possible negative effect
on inequalities to a neutral one.55 Although it may be imprecise, this
method proves to be appropriate in a scoping review and guarantees
a uniform method of assessment.
The classification of actions and interventions was done by only
one reviewer; the classification could thus be influenced by subjectiv-
ity. This limitation was partially mitigated by a non‐blind discussion
with the supervisor.
Finally, as the assessment and reporting of the impact on inequal-
ities was sporadic in the literature, a biased picture of the overall impact
VENTURELLI ET AL. 17on equity emerged, making quantitative interpretation rather difficult.
It is possible that a negative impact on equity is more likely to be
reported if it occurs in an intervention that was aimed at reducing dif-
ferences, while when impact was not assessed in an intervention not
focused on equity, it was not included in this systematic review.6 | CONCLUSIONS
All the types of interventions included in our review, regardless of the
setting, target, and/or mechanism of action, proved to be at risk of
generating inequalities.
There is the need to evaluate by stratifying by socioeconomic level
the local impact of prevention programs. More systematic reporting of
the impact on equity will make it possible both to monitor effects,
which our results showed to be unpredictable just on the basis of
the intervention construct and to accumulate evidence on which inter-
vention are more likely to increase or to reduce equity that would be
generalizable.
The evidence shows that complex interventions acting on multiple
targets, settings, and risk factors appear both to be more effective and
to have a lower risk of increasing inequalities.
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